Cl-HCO3 exchange in choroid plexus: analysis by the DMO method for cell pH.
[14C]DMO distribution was used to measure steady-state intracellular pH (pHi) and [HCO3]i in adult rat choroid plexus (CP) incubated in synthetic cerebrospinal fluid (CSF) for 30 min. In controls at 37 degrees C, mean pHi (6.95 at PCO2 = 30 mmHg) was close to corresponding in vivo values; and [HCO3]i/[HCO3]csf, i.e., rHCO3, was 0.37. At normal [HCO3]csf = 18 mM, cell HCO3 was accumulated threefold above electrochemical equilibrium (as estimated from Em = -50 mV). [HCO3]i decreased proportionally with [HCO3]csf, as the latter was altered from 47 to 9 mM; in severe extracellular acidosis [( HCO3]csf = 3.7 mM), [HCO3]i was not reduced further and so rHCO3 rose to 0.66. Except in low [HCO3]csf, acetazolamide and ouabain (10(-4) M) caused small depletion of cell HCO3. 4-Acetamido-4'-isothiocyanatostilbene-2,2'-disulfonic acid lowered [HCO3]i by 60%, thus decreasing rHCO3 (0.16) and rCl (0.25) to values close to estimated equilibrium distribution (0.15). Substitution of CSF Cl with isethionate resulted in marked alkalinization of pHi when [Cl]csf was depleted to 12 mM. Augmented PCO2 associated with temperature reduction to 15 degrees C elevated [HCO3]i, thereby increasing rHCO3 (to 0.66) as well as rCl. Anion distribution ratios indicate heteroanion exchange in mammalian CP.